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PCT/SG2002/000109 



Basis of the report 



1. With regard to the elements of the international application:* 
[]H| the international application as originally filed 

fx] the description, pages 1-23 , as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of 
|X| the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 1 9, 
pages , filed with the demand, 

pages 24-29, received on 12 November 2004 with the letter of 12 November 2004 
fx] the drawings, pages 1/3-3/3, as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of 
[ | the^sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language . which is: 

[~| the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

j j the language of publication of the international application (under Rule 48.3(b)). 

j^H| the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
P^j contained in the international application in written form 

j filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form 

I"" 7 ! furnished subsequendy to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

4. | | The amendments have resulted in the cancellation of: 

| | the description; pages 
| | the claims, Nos. 

the drawings, sheets/fig. 

^* . 1 1 ^k* s re P ort has been established as if (some of) the amendments had not been made, since they have been considered to 
' go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17). 
Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 8,9,12-14,22-28 YES 

Claims 1-7,10-11,15-21,29-35 NO 

Inventive step (IS) Claims 8,9,12-14,22-28 YES 

Claims 1-7,10-11,15-21,29-35 NO 

Industrial applicability (IA) ciaims 1-35 YES 

Claims NO 



Citations and explanations (Rule 70.7) 

Dl. Derwent Abstract Accession No. 02364K/02, class A93, DE 3115456 Al (STEFFENS, J.) 30 
December 1982 

D2. DE 19910257 Al (E.SCHWENK DAMMTECHNIK GMBH & CO KG) 21 September 2000 

D3. EP 0224945 Al (SHELL INTERNATIONALE RESEARCH MAATSHAPPU B.V.) 10 June 1987 

D4. WO 2001/072863 Al (APACHE PRODUCTS COMPANY) 4 October 2001 

D5. EP 0942107 A2 (SALAMANDER INDUSTRDE-PRODUKTE GMBH) 15 Spetember 1999 

D6. GB 1 158591 A (REDFARN, CA.) 16 July 1969 

D7. US 493 148 1 A (Adam et al) 5 June 1990 

D8. WO 1994/024226 Al (CHEMISCHE FABRIK GRUNAU GMBH) 27 October 1994 

NOVELTY CN) claims 1-7. 10-11. 15-21. 29-35 

The invention defined in claims 1-7, 10-1 1,15-21, 29-35 is not considered novel in light of the prior art 
documents D1-D8 for the following reasons. 

Dl discloses (see abstract) the production of insulation material by coating foamed particles (expanded 
polystyrene) with a fire resistant material (aqueous solution of potassium silicate) and contacting the coated 
particles with a binder (polyurethane). 

D2 discloses (see column 3 lines 49-67 and Examples) the production of insulation material by coating foamed 
particles (polystyrene) with a binder and fire resistant material (phenolic resin and expanded graphite). 

D3 discloses (see page 4 lines 29-34) the production of polyurethane insulation material by coating particles 
(polytetrafloroethylene) with a fire resistant material (REOFLAME®) and contacting the coated particles with a 
binder (polyurethane). 

D4 discloses (see page 2 line 26 to page 3 line 3 and Example 7) the production of insulation material by coating 
foam polymer (graphite/isocyanate) with a fire resistant material (Antiblaze®). 

D5 discloses (see Claim 1 1) the production of insulation material by soaking foam polymer (polyurethane) with 
a fire resistant material (phosphate). 

D6 discloses (see page 1 lines 15-20) the production of insulation material by incorporating a fire resistant 
material in a foam polymer (polyurethane). 

D7 discloses (see column 2 lines 28-46) the production of insulation material by incorporating a fire resistant 
material (Magnesium hydroxide) in a foam polymer (polyurethane). 
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Supplemental Box 



V be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box V 



D8 discloses (see Example 1) the production of an insulation material by coating foam particles (polyurethane and 
polyethylene) with a fire resistant material and binder (calcium borate and low-alkali glass powder). 

INVENTIVE STEP (IS) claims 1-7. 10-1 L 15-21, 29-35 

The invention defined in claims 1-7, 10-11, 15-21, 29-35 are not considered to involve an inventive step when 
compared with prior art documents D1-D8 for those reasons given in the above novelty statement. 



Form PCT/IPEA/409 (Supplemental Sheet) 



PCT/SG2002/00109 
Received 12 November 2004 

- 24 - 

CLAIMS DEFINING THE INVENTION ARE AS FOIiOWS: 

An insulation material that includes (a) 
particles of a combustible insulation material 
that are coated with a fire resistant material 
and bonded together with a binder material 
and/or <b) an open celled foam of the 
combustible insulation material having internal 
surfaces coated with the fire resistant 
material . 

The insulation material defined in claim 1 
wherein the fire resistant material is am 
in tumescent material* 

The insulation material defined in claim 1 or 
claim 2 wherein the binder material at least 
substantially fills interstices between coated 
particles . 

The insulation material defined in claim 3 
wherein the binder material is the coating 
material . 

The insulation material defined in any one of 
the preceding claims wherein the particles are 
at least substantially encapsulated by the fire 
resistant material. 

The insulation material defined in any one of 
the preceding claims wherein the particles 
include a fire retardant material , 

The insulation material defined in any one of 
the preceding claims wherein the coating 
material for the particles and/ or the binder 
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material that binds the particles together have 
water-proofing and./ or vapor-proofing properties. 

The insulation material defined in any one of 
the preceding claims wherein the coating 
material and/or the binder material include 
fibre reinforcement that improves the mechanical 
properties of the insulation material. 

The insulation material defined in any one of 
the preceding claims Wherein the combustible 
insulation material includes; recycled insulation 
material . 

A method of manufacturing an insulation material 
that includes coating particloo of combustible 
insulation material with a fire resistant 
material . 

The method defined in claim 10 includes coating 
particles of combustible insulation material 
with a liquid form of the fire resistant 
material , 

The method defined in claim 11 further includes 
transferring the particles with the wet coating 
of the fire resistant material into a mould, 
filling the interstices with further liquid fire 
resistant material, and removing the insulation 
material from the mould after the liquid fire 
resistant material has dried or set to a 
sufficient extent. 

The method defined in claim 11 further includes 
transferring coated particles into a mould after 
the liquid form of the fire resistant material 
has dried into a solid form, filling the 
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interstices between the particles in the mould 
with a liquid binder aaterial, and removing the 
insulation material from the mould after the 
liquid binder material has dried or set to a 
sufficient extent. 

The method defined in claim 11 further includes 
transferring coated particles into a mould after 
the liquid form of the fire resistant material 
has dried into a solid form, filling the 
interstices between the particles in the mould 
with a polyurethane or polyisocyanurate foamable 
mixture, and removing the insulation from the 
mould after the foamable mixture has. reacted and 
formed a foam product. 

The method defined in claim 10 includes— forming 
free-flowing loose-fill agglomerates of the 
coated particles. 

The method defined in claim 10 includes forming 
free flowing loose-fill agglomerates of the 
coated particles and with a binder material that 
sets to hold the particles together. 

The method defined in claim 10 includes forming 
panels or other shaped products from the coated 
particles . 

The method defined in claim 17 inaiudes forming 
panels or other shaped products by mixing the 
coated particles with a binder material. 

The method defined in claim 18 wherein the 

binder material at least substantially fills 

interstices between coated particles in the 
products . 
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The method do fined in any one of claims 17 to 19 
includes forming panels or other shaped products 
having a uniform distribution of aoated 
particles, whereby the insulation material can 
.resist a fire coming from any direction. 

The method defined in any one of claims 17 to 20 
inoludes applying metal facings or non-metal 
facings to the panels or other shaped products. 

•The method defined in any one of claims 10 to 20 
includes manufacturing the insulation material 
from partiqles having a range of different 
particle sizes. 

The method defined in any one of claims 10 to 22 
includes manufacturing the insulation material 
by coating the pa* Nicies . with a range ox 
different coating thicknesses. 

The method defined in any one of claims 10 to 23 
includes manufacturing the insulation material 
with layers of different sized particles and/or 
different coating thicknesses so that tho 
insulation and fire resistance properties of the 
insulation material varies through its cross 
section. 

The method defined in claim 24 includes 
manufacturing the insulation material with 
smaller particles and a thicker fire resistant 
coating located near the surfaces of the 
material and larger particles and a thinner 
coating located in the interior. 
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The method defined in claim 24 or claim 25 
includes forming the layers with a binder 
material to hold the particles together within a 
layer and to hold the layers together. 

The method defined in claim 26 includes 
incorporating microspheres of glass or cercunie 
material (a) into the adhesive layer binding the 
facings to the insulation particles to improve ' 
the fire resistance at that boundary and/or (b) 
in the binder material as a filler to reduce the 
intorstioes between particles and thereby 
improve the insulation and the fire resistance. . 

The method defined in claim 27 wherein the 
microspheres are hollow- 

The method defined in any one of claims 10 to 28 
includes manufacturing the insulation material 
from particles of different insulation 
materials. 

The method defined in claim 29 includes 
manufacturing the insulation material from 
combustible insulation materials and 

incombustible insulation materials. 

A method of manufacturing an insulation material 
that includes coating an open celled foam of a 
oombustible insulation material with a material 
that is fire resistant and contributes to the 
rigidity of the insulation material. 

The method defined in claim 31 includes coating 
the open celled foam by impregnating the foam 
with the fire resistant material. 
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The method defined in claim 31 or claim 32 
wherein the insulation material is suitable for 
structural applications. 

The method defined in any one of claims 31 to 33 
wherein the fire resistant material is sodium 
silicate or an in tumescent material. 

A product that includes tho insulation material 
defined in any one of claims 1 to 9, 
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TEE ^atvm THE mVEHTIOW AS FOLLOWS: 

1. An insolation material that include a (a) 

particles of a combustible insulation material 
5 that are coated with a fire resistent material 

ana bonded together with a bin d er material 
and/or (b) an op** celled f*>«* <>f 
combustible insolation material having internal 
surfaces coated with the fire resistant 
10 m at er ial, 

2- The iAmilatioa timtofi i»l defined in c la im 1 

wherein the fire resistant material is an 
in tumescent material. 

15 

3. Tho insulation mater i el defined in rslnrm 1 or 

claim 2 wherein the binder mafori si at least 
substantially fills interstices between coated 
particles. 

20 

4 - 3?he insulation mat-era a 1 defined in c laim 3 

wherein the binder material in the coating 
material* 

25 5. trhe insulation materiel def ined in sny ™ of 

the preceding claims wherein the particles are 
at least substantially encapsulated by the fire 
resistant material. 



30 6. TOma insulation mator&al defined in any one of 

the preceding claims wherein the particles 
include a fire retardant material. 



7. 

35 



The insulation material defined in any one of 
the preceding claims wherein the coating- 
material for the particles and/or the binder 
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13. 

35 



material tHafc toiada the j>artielea together have 
water- proof lug ood/or vapor-proof Irwj properties . 

The insulation material defined in any one of 
the preceding claims wherein tho coating 
material and/or the binder material Include 
fibso rfii nforcmnnt t-hnt iapvoves the mochctni«rnl 
propartias of the insolation material. 

The insulation material defined in any one of 
the preceding claims wherein tha cnmn uflt aM e 
insulation material includes jceoyelftd Insulation 
material. 

A method of manufacturing an Insulation material 
that includ es pwtlolea combustible 

insulation^ material with a fire resistant 
material . 

The aetnod defined In claim 10 includes coating 

patticlas ccE ccnibnAtiiue inanlarion ibbtoti ax 
With a liquid form of the fire resistant 
material • 

She method defined in rlnln 11 further inclndoa 
transferring the particles with the vet coating 
of the fire resistant material Into a mould, 
filling the interstices with further liquid fire 
real 9 tent material, and removing the Insulation 
material from the mould after the liquid fixe 
resistant material has dried or set to a 
sufficient extent* 

The method defined in claim 11 further Includes 
traasf erring coated particles into a mould after 
the Houid form of the fixe resistant w^^r**** 
has dried into a solid form, filling the 
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interstices between the particles in the mould 
with a li<5«id bdu4t*x nukteriol, and removing tie 
insulation material from the mould after the 
liquid binder material baa dried or set to a 
eufficiont extent. 



Tho method defined in claim XX fuxtbex iaelvdoi 
transf erri ng coated particles into a mould after 
the liquid form of the fire resistant m a t erial 
fee* dried Into a solid fexm, fi lling the 
intexfltdow» t»ta*Beu the paxrticles in TJae mould 
with a polyuxathane or pelyis^cyanurate fosmablo 
mixture, and removing the insulation fzw the 
mould after the foamablo mixture has reacted and 
formed a foam product. 

The method defined in nlaim 10 includes forming 
f ree-f lowing loose-fill agglcmerabQ o of the 
coated particles. 



nuwiChl dnfinad ~- — Cl^iZ X0 includes ^rminflr 

free flowing loose-fill agglomerates of the 
ooa ted particles and with a binder material that 
sets to hold the particles together. 

The method defined in claim 10 includes forming 
panels or other shaped products from the coated 
particles. 

The method defined in claim 1? inolndoa foxmiag 
panels or other shaped products by mixing the 
coated particles with a binder material. 

The method defined in rrlaim IB wherein the 

binder material at least substantially fills 

interstices between c o a ted particles in the 
products « 



27 - 

The method defined in cw*y of dadaa XI to 19 

includes forming panels or other shaped products 
having a imifozn distribution of ooated 
particles , whereby the insralation material can 
resist; a fire coning from any direction* 

The method defined in any one of claims 17 to 20 
includes applying ratal facings or non-metal 
faclnga to the panels or other shaped products * 

She method defined in any one of claims lO to 20 
includes manufacturing the insulation material 
from particles having a range of different 
par t s! no sizes «. 

The method daflned in any one of claims 10 to 22 
includes manufacturing the insulation material 
hy coating the particles with a range of 
different coating thiohnsssas . 

She method defined in any one of claims 10 to 23 
includes manufacturing the insulation matera al 
with layers of different sised particles and/or 
different ooatino; Vh i rVnoaBaa so tha-t tbo 
insulation and fire resistance properties of the 
insulation material varies . through its cross 
section. 

She method defined in claim 24 indnd** 
manufacturing the insulation material with 
smaller particles and a thicker fire resistant, 
coating located near the surfaces of the 
material and larger particles and a thinner 
coating located in the interior. 
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26. 



The method defined in claim 24 or claim 25 
includes forming the layers with a binder 
material to hold the partirles together within a 
layer and to hold the layers together. 

S 

27. The method defined in claim 26 include* 

incozpormtiag adcco aphox og of ^Iood W cwrwaic 
material (a) into the adhesive layor bi n d in g the 
facings to the insulation particle* to improve 
10 tho fire resistance at that boundary and/or (b) 

In tha binder material as a filler to reduce the 
iateretloos hofcveou parUoloo and thozvby 
the insulation and the fixe resistance. 



15 28. The method defined in claim 27 wherein fcb» 

mlcrosphocmo ere hollow- 



29. The method defined in any one of claims 10 to 28 
includes manufacturing the insulation material 

20 from particles of different Insulation 

materials „ 

30 . The method defined in claim 28 in clud es 
manufacturing the insulation m a te r ia l from 

25 combustible insulation materials and 

incombustible insulation materials. 

31* A method of manufacturing an insulation m aterial 

that includes coating an open celled foam of a 
30 oombuotiblo ineuleteioa material with a material 

that is fire resistant and contributes to the 
rigidity of the insulation material. 



32. 

35 



The method defined in claim 31 includes coating 
the open celled foam by impregnating the foam 
with the fire resistant material. 
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The meth o d defined In claim 31 or claim 32 
vharein tiro insolation material is suitable for 
structural applications. 

Zj&o method defined in any cms of clajps 31 to 33 
wherein the fire resistant material is sodium 
ailiaate ox an intuoaocont natorial. 

A product that includes the insulation material 
dof inod in any one of doing 1 to 9. 



